ABSTRACT The endemicity status of lymphatic filariasis in Oman is uncertain, with only sporadic cases reported, mostly imported. Immunochromatographic card test surveys were carried out to assess the presence of circulating Wuchereria bancrofti antigenaemia as a marker for active infection in children from suspected high-risk areas of Oman (South Batinah and Dhofar). Lot quality assurance sampling surveys were carried out on a minimum of 250 secondary-school children aged 17-18 years in each of 8 districts from February 2004 to March 2004. All tested students were negative for circulating W. bancrofti antigen. Based on these findings as well as previous data, Oman may possibly be classified as a nonendemic country, with no evidence of indigenous lymphatic filariasis transmission. 
. The LF situation in Djibouti, Oman, Pakistan, Saudi Arabia and Somalia is currently described as uncertain. However, clinical cases have been reported from Oman, Pakistan, Saudi Arabia and Somalia [4, 7] .
Oman has a population of approximately 2.34 million, of whom 23.9% are expatriates (2003 census data). Many of these expatriates are from LFendemic countries such as Egypt, India and Sri Lanka. LF is a notifiable disease in Oman, and between 1991 and 2001 15 cases were reported, mostly classified as imported based on the history of the patient's stay in LF-endemic countries. Of these, 7 were Omanis who lived for some time in LF endemic areas [6, 8] . With such sporadic cases it is necessary to verify the LF status of Oman. A study conducted by Scrimgeour et al. found an LF antigenaemia prevalence of 4.2% based on the immunochromatographic test (ICT) among Indian expatriates living in Oman [9] . However, in the global perspective, Oman is included among countries with an uncertain LF situation, i.e. there is no clear evidence either of the presence or absence of local transmission [6] .
The ICT filariasis card test is a rapid format test that detects circulating filarial antigens released by adult worms [10] and can thus detect active infection independent of microfilaraemia. Several field studies have evaluated the rapid test and showed that the ICT test can use blood collected during the day or night; the sensitivity of the test reached 98%-100% among microfilaria carriers with 100% specificity [11] [12] [13] [14] . Therefore, WHO has recommended the use of the ICT card test for mapping LF endemic areas [15] .
The present study aimed to evaluate the LF status in Oman by carrying out ICT-card surveys to detect W. bancrofti antigenaemia among secondary-school children aged 17-18 years in these 2 regions.
Methods

Study design
This was a lot quality assurance sampling (LQAS) school-based survey conducted during the academic year 2004-05 among secondary-school children from areas identified as having the potential for LF transmission.
Study area
The process of verification included initial use of qualitative methods (questionnaire surveys of key informants) to identify possible LF endemic areas. This was followed by LQAS antigenaemia surveys in these possible endemic areas. The key informant surveys identified 2 possible LF endemic areas: South Batinah and Dhofar region (administratively described as the governorate of Dhofar).
Initial rapid assessment questionnaire surveys had revealed that the probability of local transmission was highest in the 6 districts of South Batinah region and 2 districts representing 81% of the population in the Dhofar governorate. Hence, the current antigen surveys were conducted in these 8 districts of 2 regions of Oman.
Study population
The target population was children aged 17-18 years attending secondary schools. The rationale for selecting this age group for the surveys was that LF is a chronic disease with a long incubation period that requires repeated exposure over an extended period of time before the infection is acquired. It takes even longer for the clinical signs and symptoms of lymphatic obstruction to appear. Therefore, the secondaryschool students of this age group would offer epidemiological evidence of the presence or absence of indigenous LF infection in Oman because they would represent an exposure history of 17-18 years.
Sampling
The WHO guidelines for preparing and implementing a national plan to eliminate LF require that LQAS surveys are conducted to assess the prevalence of antigenaemia in a district to decide on initiation of mass treatment. Thus it was decided that a sample of 250 children from the target age group from each district would be examined using ICT. A cut-off point of 1% was set to classify the district as endemic for LF [16] .
Out of 6 districts from South Batinah region 3 districts have a significantly lower population compared with the other 3. Hence, it was decided to test the whole secondary-school population in these 3 districts (295, 235 and 257 students). In the other 3 districts , Barka, Musanah and Rustaq, the selection of the students was done according to the proportional target population. Thus 358, 347 and 506 students were selected from these districts respectively, by considering each class in the secondary schools as 1 cluster and randomly selecting the classes. Similarly, 499 and 248 students were selected from Salalah and Taqah districts of Dhofar region respectively.
Survey
The field part of the study was conducted from February to March 2004.
A field protocol was developed to ensure uniformity and smooth conduct of the surveys and also to ensure quality. A national team was formed to oversee the survey activities including the training of staff. The field investigators were the school health staff, including doctors and nurses of the respective district. A standardization training workshop was organized before the field part of the study to detail the survey methodology. All aspects of the ICT kit procedure were explained and demonstrated to the field staff. The staff were given hands-on training followed by a field evaluation of the acquired skills to ensure quality. Each survey team consisted of 1 doctor and 2 staff nurses. One nurse filled the data collection forms while the other collected blood samples and performed the ICT test. The doctor was responsible for reading the card results and overall quality control. Data were collected onto pre-tested school forms.
ICT test kit
The NOW ICT filariasis kit (catalog no. 620-000, Binax Inc.) was used for the qualitative detection of W. bancrofti antigen. The tests were developed and read according to the manufacturer's instructions. The test is useful for the demonstration of the W. bancrofti antigen at any time of the day and with any accessible population. A 100 µL blood sample collected by fingerprick during the day was added without pre-treatment to a pink and white sample pad coupled to colloidal gold that contained dried polyclonal antibody (PAb) and monoclonal antifilarial antibody (MAb) respectively. The teams were asked to conduct the tests in lots of 10 students to ensure a smooth flow of the test procedures. The results were read after 10 minutes. The test was recorded positive if 2 lines (test and control) were seen in the viewing window, even when the test line appeared lighter or darker than the control line. The test was considered invalid if the control line did not appear; the test was then repeated according to the manufacturer's instructions.
Ethics
The study was approved by the Omani Ministry of Health and regional health administrators as well as the Regional Committee of the World Health Organization Regional Office for the Eastern Mediterranean. The students as well as the parents and community at large were briefed about the purpose of the survey. Informed consent was obtained before conducting the survey.
Statistics
The data were computed and analysed using the statistical program Epi-Info 2000. Frequencies, proportions and prevalence rates were calculated.
Results
A total of 2745 students aged 17-18 years were subjected to antigenaemia testing with a minimum of 250 students in each of the 8 districts. A total of 1998 (72.8%) were from South Batinah region and the remaining 747 (27.2%) were from Dhofar region. The study subjects were from classes belonging to 34 randomly selected secondary schools in the study areas. The male to female ratio was 0.9:1.
Of the 2745 tested, none of the students tested positive for circulating W. bancrofti antigen (Table 1) . During the surveys 2 card tests were doubtfully positive in South Batinah region and 14 cards were read as invalid in Dhofar region. These tests were repeated later and also found to be negative.
Discussion
LF is uncommon in Oman. The endemicity status is uncertain [6]; however some areas have been suggested as endemic areas [4] . Only 15 cases of LF were reported in Oman during the surveillance period 1991-2001. Most cases were classified as imported [6] .
In our LQAS surveys of 2745 secondary-school students in South Batinah region and Salalah and Taqah districts of the Dhofar region, all were uniformly antigen-negative and therefore none of the study districts were LF endemic. Other countries have used detection of (Table 2 ). Similar to our study, the prevalence of LF was zero in some studies in Trinidad [16, 17] . It is generally believed that the vectors of LF are abundant in Oman, although the specific mosquito species have not been formally identified. Nevertheless, LF is most likely not endemic in Oman. The existence of isolated infected cases in areas where transmission is extremely unlikely (e.g. immigrants from a LF endemic country to a nonendemic country) does not require development of a national LF elimination programme. Such a situation requires implementation of a passive surveillance system by testing blood routinely collected from military recruits, university students, blood donors and hospitalized patients. Similarly, examination of blood samples from expatriates and treatment of infected subjects would also be necessary.
Conclusions
The prevalence of filarial antigenaemia among students aged 17-18 years in the suspected transmissible areas was zero. From this evidence it can reasonably be concluded that LF is not endemic in Oman and there is no evidence of its transmission.
The data suggest that Oman could seek to be awarded a certificate of LF elimination.
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